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conﬁrmed on bone tissue biopsies clearly indicating that this chemokine
is inﬂuenced by the bone milieu and by the evolution of the disease.
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Purpose: We have previously found that prior subchondral osteoporosis
(OP) increases the severity of cartilage damage in an experimental model
of osteoarthritis (OA) in rabbits. The aim of this study was to determine the
changes in the synthesis of osteoprotegerin (OPG) and receptor activator
of the NF-kB ligand (RANKL) in the subchondral bone of rabbits with a
combined model of OP and OA. We also compared these changes with
the bone mineral density (BMD) and the serum biochemical markers of
bone turnover.
Methods: Eighteen NZW rabbits (8 months old) underwent bilateral OVX
and subsequent parenteral methylprednisolone administration (1mg/kg/d)
for 4 weeks to induce OP (OP group). Nine age and gender matched
animals were used as controls (Control group). OA was simultaneously
induced by anterior cruciate ligament transection and partial medial
meniscectomy in the left knees of all the rabbits. 22 weeks after OVX
surgery, all the animals were sacriﬁced and then the left knees were
considered osteoarthritic (OA) or osteoarthritic plus osteoporotic (OPOA),
and the right knees were used as OP or healthy controls, respectively.
Bone mineral density (BMD) was measured by dual energy X-ray absorp-
tiometry (DXA) at baseline and 22 weeks after OVX (Hologic ® QDR-
1000) at lumbar spine (L3-L4, LS), global knee (gK) and subchondral
bone of the knee (sK). At sacriﬁce, we isolated total proteins from the sub-
chondral bone of the knees in order to evaluate OPG and RANKL protein
synthesis by western-blot. Serum concentrations of alkaline phosphatase
(AP) and tartrate-resistant acid phosphatase (TRAP) were measured by
enzymatic assays.
Results: At earlier as 6 weeks after OVX, OP rabbits showed a sig-
niﬁcant decrease in BMD, both at LS, gK and also at sK (p< 0.05
vs. controls at the three locations) that was maintained during all the
period of study. At sacriﬁce, subchondral bone of OP rabbis showed
a signiﬁcant decrease in BMD when compared to controls (0.54±0.02
vs. 0.66±0.02mg/cm2, p< 0.001). At this time of study, serum TRAP
concentration was signiﬁcantly higher in OP rabbits when compared to
controls (106±6 vs. 59±3mM, p=0.003), while no differences were found
in serum AP concentration between these groups (25±3 vs. 27±3mM,
p=NS). Subchondral bone OPG synthesis was signiﬁcantly decreased
both in OP and in OPOA knees when compared to healthy controls
(Controls: 1.0±0.1; OP: 0.54±0.0.3*; OA: 0.78±0.07; OPOA 0.56±0.02*
arbitrary units; *p< 0.05 vs. controls), while RANKL protein synthesis only
increased in OPOA when compared to controls (Controls: 1.0±0.14; OP:
1.32±0.09; OA: 1.4±0.34; OPOA: 1.87±0.14*, arbitrary units; *p< 0.05
vs. controls). Thus, OPG/RANKL ratio was signiﬁcantly higher both in
OP and in OPOA when compared to controls. OPG/RANKL ratio was
also signiﬁcantly higher in OPOA rabbits when compared both with OA
and with OP groups. Moreover, we found a statistically signiﬁcant positive
correlation between OPG/RANKL protein synthesis ratio and subchondral
bone BMD.
Conclusions: Our data showed that the decrease in the OPG/RANKL
ratio is associated to an increased bone resorption and a decreased bone
density in the subchondral bone of osteoporotic rabbits. Our data support
the hypothesis that the increase in the subchondral bone remodelling
might trigger articular cartilage damage.
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Purpose:While subchondral bone is thought to have an important role in
OA progression, subchondral bone attrition (SBA) as detected by x-rays
was traditionally thought to be a late ﬁnding in OA. However, SBA can
be seen on MRI even in early OA, and may be related to mechanical
and systemic factors which can contribute to altered properties of sub-
chondral bone and OA progression. For example, focal loading related to
malalignment, or presence of low bone density may predispose to SBA.
We evaluated the effects of malalignment as a determinant of load across
the knee and bone density as a systemic indicator of bone strength on
the presence and incidence of SBA.
Methods: The Multicenter Osteoarthritis (MOST) Study is a NIH-funded
longitudinal observational study of individuals who have or are at high risk
for knee OA. Alignment was measured on baseline PA long-limb ﬁlms at
the knee and categorized as neutral (179–181º), varus (181º). BMD of
the right femoral neck (g/cm2) was assessed (Hologic 4500A) at baseline
and categorized into age- and sex-speciﬁc tertiles. At baseline and 30-
month follow-up, participants had knee MRIs performed (1.0 T; axial and
sagittal proton density fat suppressed and coronal STIR sequences).
MRIs were graded using WORMS in 5 subregions within each of the
medial and lateral tibiofemoral (TF) compartments (central, posterior
femur; anterior, central, posterior tibia) for SBA (0−3). A knee was eligible
for the incident SBA analysis if SBA score = 0 in all subregions within a
compartment at baseline. We evaluated the association of alignment and
BMD with baseline presence of SBA (score 1 in any subregion within
the compartment of interest) and incident SBA (any score increase from
0 at baseline in any subregion within the compartment of interest) using
logistic regression for the medial and lateral TF compartments separately.
GEE was used to account for correlations between knees within a subject.
All analyses were adjusted for age, sex, and BMI, and analyses including
BMD were additionally adjusted for bone-modulating medication use.
Results: There were 999 participants (1063 knees) with measures avail-
able for analyses (mean age 63, mean BMI 30.2, 63% female). Baseline
SBA was present in 36%, and 50% had knee OA. Results in the Table
demonstrate an association between presence of and incident SBA with
varus alignment in the medial compartment, and with valgus alignment
in the lateral compartment. Low BMD was not associated with SBA.
Table 1: Association of alignment and BMD with baseline presence of subchondral bone attrition,
and with incident subchondral bone attrition over 30 months
Adjusted ORs (95%CI)
Baseline presence of SBA Incident SBA
Medial
compartment
(1063 knees)
Lateral
compartment
(1063 knees)
Medial
compartment
(706 knees)
Lateral
compartment
(872 knees)
Alignment1*
Neutral (30%) 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref)
Varus (50%) 3.2 (2.2−4.6) 0.5(0.3−0.9) 1.9 (1.0−3.6) 0.4 (0.1−1.1)
Valgus (20%) 0.5 (0.3−0.9) 4.0 (2.5−6.6) 0.5 (0.2−1.2) 1.9 (0.7−5.1)
BMD2**
Lowest tertile 1.0 (ref) 1.0 (ref) 1.0 (ref) 1.0 (ref
Middle tertile 1.2 (0.8−1.7) 1.5 (0.9−2.5) 1.4 (0.7−2.8) 1.5 (0.4−5.7)
Highest tertile 1.1 (0.7−1.4) 1.4 (0.8−2.3) 1.7 (0.9−3.5) 4.7 (1.5−15.1)
1Adjusted for age, sex, BMI; 2Adjusted for age, sex, BMI, use of bone-modulating agents; *Align-
ment categories as follows: Neutral = 179–181º, Varus 179º, Valgus 181º; **BMD categorized
into age- and sex-speciﬁc tertiles based on femoral neck BMD.
Conclusions: Presence and incidence of SBA are associated with
malalignment, but not lower bone density. SBA is thus likely a marker
of increased load experienced by overlying cartilage, and may in turn
contribute to increased forces transmitted to the cartilage due to altered
properties of subchondral bone related to SBA.
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Purpose: The objective of the present study was to investigate the effects
of intraarticular injection (IAI) of hyaluronan (hyaluronic acid, HA) and
mechanical stress on osteoblasts isolated from osteoarthritic subchondral
bone.
Methods: Exp.1; Osteoarthritis (OA) was induced in the left knee joints
of Japanese white rabbits (3 kg) by performing transection of anterior
cruciate ligament (ACLT). One week after the ACLT, ﬂuorescent labeled
HA (0.3mg/0.3ml) was administrated into the knee joints. The femur and
tibia were resected from the joints a week after the administration. Sam-
ples were ﬁxed in 4% paraformaldehyde and decalciﬁed with KalkitoxTM.
Cryosections were observed with a ﬂuorescence microscope. Exp. 2; OA
